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ART. XXx.-Summary of Results of a late Geological Reconnois· 
sance of Louisiana,. by EUGENE W. HILGARD, of the U niver· 
sity of Mississippi. 
THE geological reconnoissance of a large portion of West 
Louisiana, the results of which I propose briefly to discuss, was 
made under the auspices of the New Orleans Academy of Sci-
ences. The means required for outfit and traveling expenses 
were provided partly by subscription (chiefly among the mem-
bers of the Academy), partly by an appropriation, made in fur-
therance of the object in view, by the Board of Immigration for 
the State of Louisiana. The time at my disposal for the pur· 
pose was, unfortunately, limited to thirty days; but in view of 
the presumable close correspondence of the formations of Louis· 
iana to those of Mississippi, previously well known to me, as 
well as the information already in my possession as the result 
of a previous exploration made under the auspices of the Smith· 
sonian Institution, I was led to anticipate that even a rapid reo 
connoissance would enable me to determine with sufficient pre· 
cision, the chief characteristics and geographical outlines of the 
formations. I was accompanied and materially assisted by Dr. 
J. K. Walker, of New Orleans, a Fellow of the Academy, and 
Mr. Scott Miller, of the same city, who volunteered to take 
charge of the pack mule needed to carry specimens. The en· 
tire distance traversed on horseback was 625 miles, and the 
route was so chosen as to cross the presumable strike of the 
strata, as often as possible, while touching the most important 
known points of interest. Passing by the interesting chain of 
islands previously examined by me (Petite Anse, Cote Blanche, 
etc.), the party proceeded from New Iberia on the Teche via 
Opelousas to Bayou Chicot, where the border of the older form· 
ations was reached; thence west to the Calcasieu river, down 
that stream to Lake Charles and the sulphur and petroleum 
wells on the West Fork of the Calcasieu river; thence north 
to Sabine Town, Texas, thence via Manny to Mansfield, La., 
thence crossing Red river at Coushatta Chute Landing to the 
salines on Saline bayou, and thence via Winfield to Harrison· 
burg on the Washita river, where, after some excursions in the 
neighborhood, the expedition terminated. 
While the presumption as to a general arrangement of the for· 
mations in bands, more or less parallel to the Gulf coast, proved 
to be substantially correct, yet in consequence of local deflec· 
tions and differences presently to be discussed, the section ob· 
tained on the route just recited was less complete than I had 
hoped. It has, nevertheless, served to develop pretty fully the 
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main features of the geology of the whole of Louisiana. The 
unexplored territory will probably, before the end of the season, 
have been surveyed by Profs. Lockett and Hopkins, of the 
Louisiana State Seminary at Alexandria, in pursuance of a small 
provision made for the purpose by the last legislature. 
Before proceeding to details it may be well to recall, briefly, 
the results communicated at the last meeting, of my examina-
tion of the formations of Lower Louisiana. I then stated that 
the southern outline of the main body of the Orange Sand or 
southern Drift, extends but little south of the limit of the 
Grand Gulf group, the latest (fresh-water) Tertiary of the Gulf 
coast; that, nevertheless, in the direction in which the main 
pebble-stream, coincident with the axis of lowest depression of 
the Mississippi valley would strike the Gulf, we find a chain of 
elevations, formed, apparently, by a nucleus of outliers of the 
Orange Sand materials, surrounded and overlaid by those of the 
succeeding swamp, lagoon and estuary formation, which from 
its prominent development at Port Hudson, I have designated 
as the Port Hudson group; its geological horizon lying between 
that of the Orange Sand, and the Loess or Bluff formation. I 
also stated that the deposits of this age extended at least from 
the Sabine River to Mobile Bay. In fact, I then suspected, and 
am now confirmed in the opinion, that most if not all the de-
posits provisionally thrown together under the head of "Coast 
Pliocene," on my geological map of Mississippi, are the equiva-
lents of the Port Hudson group. 
The Port Hudson group.-East of the Mississippi river, the 
country underlaid by this group of deposits is level or gently 
undulating, with a gentle slope S.S.E.; the more fertile portions 
timbered with oak, while on the whole there is probably a pre-
dominance of Long-leaved Pine woods, at times degenerating 
(as in the coast region of Mississippi) into the wet and sterile 
" Pine meadow" uplands, where the Pine and Cypress grow 
side by side, greatly damaged by their mutual concessions as to 
habitat.* 
West of the Mississippi, the topographical features are on the 
whole similar; but instead of bemg wooded, the surface is al-
most altogether occupied by prairies, from the Bayou Teche to 
the Calcasieu river, and from the marshes of the Gulf coast to 
an undulating line laid, in a W.S. W. direction, through Ville 
Plate in St. Landry parish. In correspondence with the portion 
east of the river, the general slope here appears to be S.S. W., 
the Port Hudson bluff having its counterpart in those which, 
abutting upon the bayou Cococlrie below and above Opelousas, 
have given to very level regions the seemingly inappropriate 
names of "Cote GElIee" and "Grand Coteau des Opelousas"; 
which are descriptive of the appearance when first approached 
* Miss. Rep., p. 368. 
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by water, rather than of the nature of the country itself. As 
may be supposed under the circumstances, outcrops are exceed-
ingly scarce throughout the prairie region. The wells are shal-
low, remaining usually within the limits of the upper (silt and 
loam) strata of the Port Hudson profile j since fetid, undrink-
able water is obtained at greater depths, in dark colored clays 
with fossil wood. Nearer the coast, however, marine beds with 
oysters, "clams" (Gnathodon) and gasteropods are also struck 
not uncommonly, both near the surface and at greater depths, 
from the Calcasleu to tlae Pascagoula river. I have been unable 
to detect any regular stratigraphical relations between these ma-
rine beds and the cypress swamp deposits j they appear to be 
coordinate and substantially coeval, denoting the coexistence 
of littoral cypress swamps, marshes, lagoons and estuaries j just 
such as would naturally result from a gradual depression of the 
present coast. 
The thickness of this formation near the coast seems to be 
very considerable. In one of the bored wells on the West Fork 
of Calcasieu, the materials of the Orange Sand were struck at 
160, in the other at 354 feet (see profile below). If such is the 
thickness of the Port Hudson strata at a distance from any great 
channel, it cannot be surprising that, in the well bored at New 
Orleans, in the main channel of the Mississippi valley, it should 
not have been passed through at 630 feet. Nor is it surprising 
that, in that great continental depression, marine strata should pre-
vail almost exclusively, when it is considered that at one epoch of 
the period of slow depression, the swamp formation extended 
as high as near Memphis on the Mississippi, and Shreveport on 
Red river. 
The banks of Red river in the lake country above N achito-
ches (and, according to reliable information, at least as high as 
Shreveport), as seen at low water, consist of materials scarcely 
distinguishable from those forming the profile of the sea-face 
at Cote Blanche. * 
There are alternations, every few feet, of stiff red, blue, green 
or brown clays, with sand or reddish loam j often containing 
calcareous concretions, sometimes even well preserved fresh-wa-
ter shells j as well as successive generations of cypress stumps. 
At the present time, neither the material nor the arrangement 
of the Red river deposits present any similarity to these strata, 
any more than do the modern Mississippi deposits to those of Port 
Hudson jwhile their thickness, regularity and continuity over 
large areas, as well as the rarity of stratification lines, distin-
guish them from the comparatively limited cypress swamp 
deposits of the present time. 
The prairies of South Louisiana, underlaid by the Port Hud-
son group, embrace, especially in their southern and eastern 
* Proceed. Am. Assoc., Chicago meeting, 1868, p. 32'1. 
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portion, the most fertile uplands of the state; the region adjoin-
ing the Bayou Teche having, in times past, received and de-
served the title of the "Garden of Louisiana"; not inferior in 
fertility to the bottom lands, and in point of health and comfort 
much preferable to the latter. From their exposure to the sea-
breeze, their summer temperature is much less oppressive and 
injurious to health, than is the case on the prairies of the N orth-
west; while their bland winter relieves the inconvenience arisin~ 
from scarcity of wood. Belts of timber, however, border all the 
streams; and rapidly growing hedges of the Cherokee rose ob-
viate, in a great measure, the necessity for costly wooden fences. 
Yet the greater portion of this preeminently agricultural re-
gion is now merely a range for herds of cattle. West of the 
Mentau waters, cattle-raising is almost the only occupation of 
the inhabitants, except near the coast j the white" crawfishy" 
soil, dotted with clumps of pine, being mostly unfit for cultiva-
tion-yet very far from being the dreary marsh, accessible only 
on stilts or in canoes, and peopled by alligators, which our 
maps represent as covering most of Calcasieu. 
The Orange Sand Formation.-I have heretofore stated 
that this important series of deposits, seems, west of the Mis-
sissippi, to skirt the southern border of the highlands of Arkan-
sas, and to be extensively represented in Louisiana. The lat-
ter presumption I have found. abundantly verified, since it is 
as characteristically developed in the latter State, as in the cor-
responding portion of Mississippi. Outside of the river bot-
toms and adjoining "hommock" flats, and of the prairies of 
the Port Hudson group, just described, it appears on all the 
hill lands, especially on the higher ridges; which are, as usual, 
capped by rocky knolls of ferruginous sandstone, while slaty 
fragments of the same strew the slopes. A description of its 
general features in Louisiana would be, in every respect, a mere 
repetition of that already given in my Mississippi Report, and 
other papers since published.!) I have, however, to add some 
facts concerning its general distribution, both horizontally and 
vertically. 
My own observations on this formation have been confined 
chiefly to the great delta-shaped mass which covers Missis-
sippi, Louisiana, and a portion of the states of Tennessee, Ala-
bama and Arkansas, which bears such obvious relations to the 
great embayment whose axis is now occupied by the Mississippi 
river below Cairo, but which was already impressed upon the 
continent in ante-cretaceous times. Tuomen- aud myself,~ 
* This Journal, May, 1866 j ibid, Nov., 1866, ibid, Jan. 1869. t Second Report on the Geology of Alabama, p. 146, et al. Mississippi Report, 1860, p. 2~. 
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however, have early suggested the probable equivalence of these 
beds with the detrital deposits of the southern Atlantic States, 
and the universality, in North America at least, of the cause 
wnich produced them. No one as yet, has taken up the sub-
ject in those States; much as we hear of the Northern Drift, 
the very existence of the Southern Drift has thus far been 
studiously ignored in aU text-books. Yet it determines the 
character of the surface, not only of the greater part of five 
States, above mentioned, and of an important belt along the 
Atlantic coast, but I have now traced it in its characteristic 
development, across the Sabine river into Texas, and from scat-
tered observations partly contained in United States and Texas 
geological reports, partly communicated verbally, I am satisfied 
that it forms an important feature of the geology of Texas, at 
least as far south as the Colorado river, and from the escarp-
ments of the Llano Estacado to the Gulf of Mexico. How 
much farther it may follow the outline of the Gulf-what part, 
if any, it plays in the Tierra Caliente of Mexico, mUHt hereafter 
be determined. At all events, its wide distribution alone as-
signs it a most important place among the formations of the 
Southwcst, and this importance is greatly enhanced by its 
hypsometrical relations, as I have lately observed them. 
I have stated in previous papers, that the depression of the 
lower Mississippi valley during the "Champlain" epoch can-
not have been les8 than 400 feet below its present level-prob-
ably, taking into account the depth of water required for the 
deposition of the materials of the Loess of Louisiana, it must 
be estimated at fully 450 feet at least. This supposes that the 
depression commenced from a horizon near the present tide 
level. But it will be seen by reference to the profile of the 
Calcasieu bored wells, that in one of them, the Orange Sand 
had not been r-assed through at 450 feet below tide level, and 
near that depth it still contained pebbles requiring for their 
transportation a considerable velocity of current. The some-
what startling, but inevitable conclusion is, that if the sea 
level was the same then as now, the G1t7j coast has in late 
Quaternary times suffered a depression to the extent of at least 
nine hundred feet (perhaps more), and d1tring the Terrace 
epoch, a contrary motion to the extent oj abont half that 
amonnt. 
The Mississippi river at the present time transports only 
sand; and were we to construct a general surface level from 
the northern lake country to the hills of the Gulf border, the 
fall of water flowing on the surface would still be inadequate 
to accomplish much more than this. But the nature, both of 
the surface on which the Orange Sand was deposited, and of 
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the deposits themselves, prove the action, especially at first, of 
violent currents, capable of transporting pebbles of several 
pounds weight, hundreds of miles from their original site. (; It 
follows (always provided that the ocean level remained sensibly 
constant) that the 900 feet change of level, at the mouths of 
the Mississippi, must have been accompanied by a considerably 
greater change near its head, one which would more than suf-
fice, at the present time, to establish water communication be-
tween the Gulf of Mexico on one hand, and the Gulf of St. 
Lawrence, as well as (through the ancient channel described, 
at the Chicago meeting of the Association, by Gen. G. K. 
Warren) with Hudson's Bay and the Arctic basin on the other; 
sufficiently great to explain the glaciation of' the continent, as 
well as the succeeding fresh-water flood, whose effects are no 
less prominent in the southwestern portion of the North 
American continent, than those of the glaciers are in the north-
ern. And it seems probable that the detailed study of this 
formation and of its relations to preceding and succeeding de-
posits, over its wide area of occurrence, is likely to give more 
important information concerning the geological events imme-
diately preceding our present epoch, than can be gathered from 
the local accidents of ancient beaches. For while the presence 
of the latter irrefragably proves a positive, their absence fails 
to prove a negative. Unless absolute continuity is proven, the 
30 feet beaches of southern New England cann ot be taken as 
evidence that at Montreal the depression was greater in propor-
tion to the present elevation of its highest beach; or that the 
(minimum) depression of 450 feet did not extend to the Atlan-
tic coast: any more than that highest beach itself can be taken 
as the mark of maximum depression. Under the rigor of an 
arctic climate especially, many circumstances might concur to 
prevent the formation of beach lines, or cause their removal 
subsequent to deposition. If we assnme t.he glacial epoch to 
have resulted chiefly or wholly from an uprising of t.he land, 
(and perhaps of the sea-bottom also) in northern latitudes, the 
wide distribution of its effects there points to a universtl.lity 
and uniformity of cause, quite analogous to that which seems 
to obtain in reference to the southern or Stratified Drift, from 
the Susquehanna to the Colorado of Texas; and (as regards 
the maximum of reported change of level) from the Gulf of 
Mexico to the Arctic coast. It is permissible to infer, that 
these great eventA were not confined t.o the Atlantic slope; and 
that the auriferous gravel heds of California are, in all proba-
bility, the strict equivalents of the" Orange Sand" of Missis-
sippi; while the period of time required to cover the pebble 
* See Mississippi Rep., 1860, pp. 13, 26, et al. 
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streams of Louisiana with many hundred feet of swamp and 
marsh deposits, may well embrace the successive lava streams 
now overlying the gravel of California. 
TILe Grand Gulf group.-The materials of this formation 
characterize, more or less, the portion of Louisiana lying nort.h-
ward of the prairies of the Port Hudson era, up to a line laid 
in a W.S.W. direction,through Cloutierville on Red river; 
where, at the foot of elevated ridges consisting of Grand Gulf 
sandstones and claystones, the limestones and marls of the 
Vicksburg Eocene Tertiary begin to prevail. 
The features of the Grand Gulf group in Louisiana are al-
most absolutely identical with those prevailing in Mississippi. ~~ 
In the more southerly portion of its area of occurrence, its ma-
terials are hard, intractable blue, green or gray, massy clays or 
clayey sands, appearing chiefly in the beds of streams, and 
thickly overlaid by the deposits of the Orange Sand; to whose 
lower portion it has communicated its clayey character, result-
ing in the formation of excellent potter's clay. On the higher 
ridges, the ferruginous ~andstone of the Orange Sand prevails 
largely and characteristically. 
Farther nort.hward, however, as in Mississippi, gray or white, 
mostly soft and somewhat clayey, sandstones, alternating with 
siliceous claystones of various degrees of induration, and gray, 
sometimes lignitio, but mostly massy olays, themselves consti-
tute the ridges, forming rather barren soils, Oll which the long-
leaved pine and coarse grasses alone can find sufficient nutri-
ment. Yet even here, wherever a particularly prominent ridge 
or knoll is seen, it is sure to consist of an outlier of Orange 
Sand, perched on a plateau of Grand Gulf rock and capped by 
a ledge of ferruginous sandstone. 
As regards the general arrangement of the strata, they 
doubtless dip slightly to the southward; though it is difficult 
to observe this in anyone outcrop. Probably the dip is but 
slightly greater than that of the average surface of the country, 
for I have found nothing to indicate that the sand and clay-
stones which form the ridges on the northern border of the for-
mation, underlie the clays found on the southern edge. My 
impression is that the former have either never been formed in 
the latter rl'gion, or else have been subsequently removed. 
My hopes of finding, in the reported limestone deposits on 
the territory of this group, a clue to its position in the Tertiary 
series,t have been disappointed. The limestone of St. Landry 
proves to be a Cretaceous outlier: while that occurring near 
Harrisonburg, capping the highest hilltops of Sicily Island, 
* Mississippi Report, 1860, p. 141 j this Journal, Jan, 1867, p. 39. 
t This Journal, Jan., 1869, p. 9. 
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consists of the gnarled and knotted concretions characterizing 
the Bluff formation ("Loess-puppets"), which contain the He-
lices usual in that group. Faint and usually irrecognizable im-
pressions of leaves sometimes occur, as is the case in Missis-
sippi; but in the present condition of phyto-palreontology, 
little can be hoped for from that slender source. In its strati-
graphical, lithological and structural characters, it differs widely 
from all the other tertiary deposits of the Southwest; its 
slight dip alone proving it to be of comparatively modern ori-
gin. Whatever may be the precise epoch of its formation, that 
event could not have been a local one, due only to a littoral 
shallowing of the Gulf: The regularity, as well as the uni-
formity of composition of the strata, from the Escambia river 
to the Colorado of Texas, alone seems to forbid its being con-
sidered, like the Port Hudson deposits, as the representative of 
a period of swamp and estuarian formations on the border of a 
marine basin. I have heretofore suggested, * that nothing short 
of a temporary cutting off of the Mexican gulf from the At-
lantic seems capable of accounting for the existence of the 
Grand Gulf strata; and this impression has been nowise weak-
ened by a more extended acquaintance with this remarkable 
forma tion. 
While the territory of the Grand Gulf group is on the whole 
perhaps the least fertile portion of Louisiana. (as is likewise 
the case in Mississippi), there are some notable exceptions to 
this rule, in regions where a calcareous clay stratumt comes so 
near the surface as to contribute to the formation of the soil on 
the hillsides arid in the bottoms. Such is the case on the up-
per bayou Anacoco (in the" Anacoco prairie" region) as well 
as in the southern portion of Sicily Island, near Harrisonburg 
on the Washita. Whether the A voyelles prairie belongs to 
the same category, I have been unable to ascertain; but from 
its position it seems likely that. such is the case. 
This white clay marl, the building stones OCCUlTing in the 
northern portion of the formation, the potter's clays above re-
ferred to, and a pure white and exceedingly refractory, semi-in-
durate white pipe-clay, occurring near the edge of the Vicks-
burg rocks in Catahoula parish, constitute the practically use-
ful materials of this group in Louisiana; where on the whole, 
it yields much fewer waters impregnated with noxious salts, 
than is the case in Mississippi.:j: 
The Vicksburg group.-The territory underlaid by the rocks 
* This Jour., Jan., lS6~, p. 41. 
t Probably the same as that which appears on Pearl river, in Marion Co., Miss., 
at" Barnes' White Bluff," and has been used as a fllrtilizer (Mississippi Report, 
1860, p. I ~9). 
:t: Ibid, p. 18~, et al. 
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of this division of the Eocene Tertiary, forms a band about 
thirty miles wide, crossing the state in a W.S.W. direction, 
north of the Grand Gulf group. 
The features of the Vicksburg group, where it is crossed by 
the Washita, seem to agree closl,ly with those given in my 
general section (p. 140 of the Mississippi Report of 1860). 
According to the observations of my companion, Dr. Walker 
(who determined the line between this and the Grand Gulf 
group, on the Washita), lumps of Orbitoides limestone at the 
foot of the Grand Gulf sandstone ridges, are the first evidence 
of the change of formation. Thence northward, lignito-gyp-
seous clays are reported f(lr some distance, while about six 
miles below Columbia, according to information from residents, 
there are limestone hills with small shell prairies and marl 
beds. 
Northward of Columbia, calcareous strata corresponding to 
the Jac:kson group do not seem to occur on the Washita until 
we reach "about fifty miles (by water) south of Monroe," 
the locality fi'om which Dr. Harlan obtained the vertebrre of 
Zeuglodon described by him in 1832. (i Thus far, the section 
of the marine Tertiary on the Washita corresponds very well 
to that on Yazoo and Pearl rivers, in Mississippi; oniy the in-
tervening lignitic stratum, which forms the base of the Vicks-
burg bluff, is more extensively developed on the first mentioned 
stream. 
On the Sabine river, too, the p.pper portion of the profile is 
pretty correctly rerroduced. At the base of the Grand Gulf 
rocks we find, on the bayou Taureau, a seam of shell limestone 
with Vicksburg fossils. We then puss over lignito-gypseous 
strata to Sabine Town, Texas, where we see about seventy feet 
of these, overlying If'dg0s of blue fossiliferous limestone alter-
nating every two or three feet with what would be greensand 
marl like that of Vicksburg, had not the lime of the numerous 
shells of which it contains casts, been removed by subsequent 
dissolutiun. So far as I have seen, the usual leading fossils of 
Vicksburg are wanting here; while the greater sandiness of the 
materials, as well as the prevalence of shallow-sea bivalves, in-
dicates their deposition in shallower water. As we proceed 
northward from Sabine Town, lignitic clays and lignite alone 
separate, and sometimes altogether replace, the limestone 
ledges, which themselves become poorer in fossils, as we ap-
proach the northern edge of the formation. 
Beyond. we again enter upon lignitic territory, which thence-
forth continues with unbroken uniformity, so far as the Ter-
tiary is concerned, to the Arkansas line. 
* Trans. A.m. Phil. Soc., vol. iv, N. S. 
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From my own observations farther east, as well as from in-
formation obtained from others, it seems thftt there is a grad-
ual increase of the lignitic clay iiwies in the Vicksburg strata, 
as we advance westward from the Washita. The C,tsatche 
Hills below N a tchi toches are described as consisting of alter-
nating limestone and marl strata, capped by Orange Sand 
knolls; while the "Grande Ecore" on Red river, a few miles 
above Natchitoches, exhibits only clark laminated clay and 
sand. In the flat region between Dllgdemona and Red rivers, 
where I recrossed the Vicksbnrg ;territory, thoro is but little 
chance for observation; hut about the middle of the belt, on 
the heads of Bear creek, semi-indurate marls with Orbitoides, 
Pecten Poulsoni and Ostrea Vicksburgensis, are abundant; as 
well as farther east, the nodular Orbitoides limestone, at the 
base of the Grand Gulf rocks. 
The lIIansfield group.-In Mississippi the stages of the ma-
rine Tertiary are separated by lignitic clay strata; in Alabama, 
on the contrary, they are directly superimposed upon each 
other. (f The lignitic bands gradually increase in thickness as 
we advance w~stward, but the territory underlaid by them in 
Mississippi is generally too limited, and the development of 
the strata too slight, to necessitate their designation by a ~pe­
cial name. At Vicksburg, n(~vertheless, the thickness of the 
lirnitiferous stratum intervening between the Vicksburg and 
Jackson groups, is not less thun 35 to 40 feet, and it underlies a 
district several miles in width, on the Yazoo bluff'. 
In western Louisiana, as already stated, none but lignitife-
rous strata of Tertiary age, occur north of the Vicksburg group, 
as far north as Shreveport, and so far as I have been able to 
ascertain, up to the Arkansas line. In fact, the only locality 
in Louisiana known to me as distinctly of Jackson age, is that 
already mentioned as the source of Zeuglodon bones, described 
by Dr. Harlan, about half way between Columbia and Monroe, 
on the VVashita. N or does the main body of the marine Ter-
tiary seem to extend any farther west in Arkansas, the out.cl'OpS 
mentioned by Dr. Owen being chiefly on Washita and Sabine 
rivers, in about the same longitude; to the westward of which 
excepting an outlier of Tertiary limestone in Clark county, the 
Tertiary epoch seems to be, in both states, represented by lig-
nitiferous, fresh or brackish-water deposits. Nevertheless, the 
characteristic marine fossils of the Jackson group, according 
to Buckleyt occur abundantly in (southeastern ?) Texas. 
Very probably, the equivalents in time of all the marine 
groups exist in the lignitic Tertiary of Arkansas, Louisiana 
* This\Journal, Jan., 1867, p. 30. 
t Prelim. Report on the Texas Geol. Survey, 1866, p. 44. 
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and Mississippi, their change of character denoting a change in 
the depth (and conseqnently in the character) of the waters in 
which they were deposited. It will be extremely difficult to 
define the portions corresponding to each of the various marine 
epochs; meanwhile, I propose to designate as the Mansfield 
group, that portion which, from its geographical position and 
general uniformity of materials, seems to be the equivalent of 
the lower portion of the Vicksburg bluff. It is very character-
istically developed near Mansfield, La., and there presents a 
feature foreign to the other lignitic groups I have investigated, 
viz: a ledge, 1- to 2 feet thick, of an impure, laminated lime-
stone with numerous, but mostly fragmentary, impressions of 
lignitized stems and leaves. A narrow (i to t in. wide) band 
of this rock seems to extend from Mansfield as far as S hreve-
port, appearing mostly a few feet below the hilltops. Bluish-
gray, clayey sands and mouse-colored laminated clays are the 
predominant materials, with which lignite beds are frequently 
associated; and near these, well preserved impressions of leaves 
are not uncommonly found. The surface of the territory occu-
pied by this group is undulating, sometimes (on the rivers) 
hilly; and as usual, the higher ridges are everywhere cupped 
by the Orange Sand, whose ferruginous solutions have fre-
quently metamorphosed the subjacent Tertiary material into 
ferruginous shale or sandstone; at the same time forming 
above the line of contact large deposits of concretionary Brown 
iron ore, * containing from 40 to 60 per cent of hydrous per-
oxyd, which will doubtless in time become of considerable 
practical importance. 
Numerous and extensive lignite beds exist in northern Lou-
isiana, the economical importance of which is already beginning 
to be appreciated. 
The limestones of the Vicksburg group at many points yield 
excellent lime, while the more impure varieties possess in the 
large amount of glauconite they contain, special advantages 
for agricultural purposes. Good marls of various kinds also 
abound. These calcareous materials are the more important 
in an agricultural point of view, because the soils of the terri-
tory, both of the Vicksburg and Mansfield groups have in gen-
eral a foundation of pretty stiff red clay, derived from the lig-
nitic clays, upon which stimulation produces a great and last-
ing effect. This red subsoil may almost be considered charac-
teristic of the uplands of northern Louisiana; which are very 
far from being "Pine Woods," in the sense in which the ex-
pression is understood east of the Mis!lissippi; especially where 
the Vicksburg rocks underlie. 
* Mississippi Report, 1860, pp. 23, 24. 
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The Cretaceous outliers, presently to be mentioned, furnish 
limestone containing only 1 to Uj per cent of impurities, and 
are sometimes chemically pure carbonate. 
The Salines oj North Louisiana.-One of the most striking 
features of North Louisiana is the occurrence of salt springs 
and licks, usually accompanied by outcrops of limestone, which 
appear sporadically, but usually near the water courses, mainly 
near the head of Lake Bisteneau and on the waters of Saline 
bayou, in the parishes of Bossier, Bienville and Winn. 
Brines of considerable strength and purity are obtained in 
these licks by sinking shallow wells or pits, usually to the depth 
of 14 to 20 feet. Sometimes brine is obtained in sand, without 
striking any rock; most frequently, a bed of limestone is en-
countered, sometimes compact, more frequently coarsely and 
incoherently crystalline, consisting of more or less horizontal 
bands or aggregates of white, yellow or black calcareous spar. 
Beneath this rock, of a few feet thickness, a bed of white or 
gray granular gypsum of 12 to 20 inches thickness, frequently 
appears, and benpath this the brine is reached, in a sandy layer. 
At several points deep borings have been :r;nade in these licks, 
from 200 to as many as 1,100 feet, whereby an increased and, in 
some cases, an artesian supply of brine has been obtained. 
The precise records of these borings have been lost; but in one 
case at least the pile of borings, in others tradition, testifies 
that calcareous or gypseous materials were met with all the 
way. This fact coupled with the lithological character of the 
latter (which is foreign to all the Tertiary gToupS known to 
me), and a "find" of several individuals of Exogyra costata 
and Gryphma Pitcheri in the rubbish of one pit, suggests that 
we have here, not local Tertiary basins, but rather the peaks 
of a Cretaceous ridge, projecting through the lignitic Tertiary; 
whose lithological characters agree closely with those described 
by Dr. Owen as characterizing a portion of the Cret.aceous of 
Arkansas, and equally corresponding to those observed on the 
upper Red River, near Fort Washita, by Dr. G. G. Shumard.'" 
The highly crystalline, non-fossiliferous, horizontally banded 
limestone which characterizes most of these saline outliers, re-
appears independently farther south, in the shape of limestone 
ridges elevated perhaps a hundred feet above the drainage of 
the country; as near Winfield, and on Saline Bayou below 
Drake's Salt Works. 
It will be observed that the general trend of the body of 
these outliers is about S.E. and N.W. A continuation of this 
line strikes the main body of the Cretaceous of Arkansas, in 
Hempstead county, on the one hand; on the other, a body of 
* Marcy's Exploration of Red river, p. 195. 
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limestone of precisely similar character, near Ohicotville in St. 
Landry parish, La., on the territory of the Grand Gulf group, 
whieh in the absence of other evidence, I had previously re-
ferred to the latter (see above). Its absolute lithological iden-
tity with the limestones of Northern Louisiana, as well as the 
incongruity with all other materials heretofore observed in the 
Grand Gulf or other Tertiary deposits, leave little room for 
doubt that here, within 70 miles of the Gulf coast, we have 
another Cretaceous summit rising out of the Tertiary. And if 
we follow still farther the general line of trend, southeastward, 
we light upon the group of Five Islands, and notably the rock-
salt deposit of Petite Anse. 
It is perhaps too early to discuss the question, whether the 
latter coincidence is accidental, or whether this ancient Creta-
ceous ridge thus forming the "backbone" of Louisiana, has 
caused, not only the shallowing of the older Eocene sea into 
marshes and lagoons, but also the eastward deflection of the 
lower Mississippi, and explains the simultaneous existence of 
salt both in North and South Louisiana. If rock-salt, however, 
should be found to form any part of the Cretaceous rocks of the 
southwest, a Cretaceous outlier at Petite Anse would be scarce-
ly more strange than the limestone outcrop near Chicotville. 
The presumption is still farther strengthened by the phenom-
ena observed in the wells bored near the West Fork of Calcasieu 
river, about twelve miles west of Lake Charles in Calcasieu 
parish. 
The ..th·tesian wells of Oalcasieu.-These are located on two 
small islands in the (fresh-water) marsh which forms the head 
of bayou Choupique, a small tributary of the main Calcasieu 
river. It was long known that on one of these islands there 
existed "tar springs" which had formed an asphaltum pave-
ment on a portion of the surface, and continuallv evolved com-
bustible gas; and not long after the close of the war, boring 
operations were commenced there by the" Louisiana Petroleum 
and Coal Oil Co.," whose auger had, at the time of my visit, 
reached a depth of 1,230 feet. 
Another bore has been commenced on an island about 700 
yards to the westward; the work, now carried on by Dr. Kirk-
man of Lake Charles, has reached a depth of 450 feet. The 
following is a comparative profile of both wells. 
The data for the following profile are derived, for position 
and thickness, from the statements of the well-borers; the ma-
terials are given from samples of the borings picked from the 
pile by them in my presence, and I have every reason to think 
that the facts are faithfully represented. 
As regards the interpretation of the formations penetrated, 
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Profile of Artesian Wells, west fork of Oalcasieu river. 
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there can of course be no doubt as to the identity of the Port 
Hudson and Orange Sand groups. It is interesting to note, 
that here as elsewhere the Orange Sand rests on a deeply denu-
ded surface, and has itself suffered subsequent denudation; as 
is evidenced by its relative levels in the two bores. The pebbles 
are of the usual character; chiefly chert and siliceous sand-
stones, still showing impressions of palroozoic fossils; the largest 
observed weigh about five ounces. 
While Kirkman's well has chanced upon a valley of denuda-
tion, the Oompany's well has struck a ridge whose summit has 
resisted denudation by the aid of a cap of hard clay shale, in 
which, besides, there was a layer of sandstone. As soon as this 
was penetrated there was a violent rush of combustible gas, 
and water mixed with petroleum. The amount of the latter 
however, never exceeded a few barrels a day, even when the 
pump was used; and great difficulty was experienced in pene-
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trating the stratum of loosely piled, disjointed, rounded lumps 
of blue limestone, which kept tumbling in from the sides. This 
is evidently the oil-bearing stratum, and (reports to the con-
trary notwithstanding) I am satisfied that no fresh supply of 
oil was found after reaching the underlying white limestone. 
The rare shells contained in the blue rock are too ill-pre-
served to allow of'specific determinations; but their very state 
of preservation, no less than the peculiar lithological character 
of the rock, suggests at once the correspondence to the base of 
the Sabine Town bluff; which is, moreover, corroborated by the 
comparative chemical and microscopic analysis. The lignitic 
nature of the intervening beds, as well as the occurrence of 
asphalt in the Vicksburg limestone of Mississippi, are sugges-
tive with reference to the oil-bearing feature. The overlying 
clay stratum likewise coincides. 
As to the underlying white limestone, it is a material utterly 
foreign to any of the Tertiary groups of the Southwest, while 
coinciding precisely with some of the limestone of the saliferous 
cretaceous outliers of North Louisiana; here again, chemical 
as well as microscopic chara-cters coincide as strikingly as they 
differ from thOlle of the blue oil-bearing rock. 
For the immense sulphur bed underlying, we have no direct 
precedent, unless it be the occurrence of a sulphur-bearing earth 
in the gypsum formation on Delaware creek, on the southern 
border of the Llano Estacado, observed by Capt. Pope5! But 
the interstratification of sulphur and gypsum in the lower bed 
proves the closeness of their mutual relation, while the enormous 
thickness of the underlying gypsum bed recalls at once the 
great gypsum formation of the upper Red river, and the Llano 
Estacado; faintly represented by the gypsum beds of North 
Louisiana, and Arkansas. 
The age of the great gypsum formation has been the subject 
of much discussion. It has always seemed to me that the great 
extent of the area over which the Cretaceous beds and under-
lying gypsum are known to be coextensive, went far to prove 
that they belonged substantially to the same epoch. What-
ever weight may attach to this argument is greatly enhanced 
when we find the crystalline limestone and underlying gypsum 
not only reappearing in northern Louisiana, but actually accom-
panying each other beneath the waters of the Gulf of Mexico. 
Whether the volcanic agencies which even now so' frequently 
disturb that great basin, have been instrumental in reducing 
the sulphur, distilling the petroleum, and crystallizing the rock 
salt of southern Louisiana, may be more profitably discussed 
* Report of an exploration of a route for the Pacific railroad, near 32d parallel; 
Geology, by W. P. Blake, p. 88. 
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when more extensive excavations shall have given us an oppor-
tunity of closer inspection of the facts. As regards the sulphur 
bed, it seems strange that no such opportunity is as yet fore-
shadowed in the near future; although in my view, its practi-
cal importance can hardly be over-estimated. Its development 
requires, it is true, large capital and the best of engineering re-
sources, in view of the depth, and peculiar difficulties of drain-
age and ventilation. But who that knows the part sulphuric 
acid plays in modern civilization, the monopoly enjoyed by Si-
cilian sulphur, the burdens naturally and. artificially imposed 
upon its production in that island, and the inferi()l'ity of the 
acid prepared from pyrites, can fail to appreciate the intrinsic 
importance of a bed of pure sulphur some 135 feet thick, lying 
at a depth less than half of that at which some coal mines 
are profitably worked in Pennsylvania; and within ten miles of 
ocean navigation! The very gangue of the mineral-gypsum 
-is of sufficient value in agriculture and the arts, to bear ship-
ment for thousands of miles, within the country. Nor indeed, 
is it likely that beds of such magnitude should be confined to 
a limited area, and not be accessible at more advantageous 
locations. 
As regards the prospect of obtaining petroleum in paying 
quantities, the inconsiderable thickness of' the Vicksburg rocks, 
and the obvious fact that they are traversed by valleys of' de-
nudation, are very unfavorable omens. 
The water now flows from the Company's well at the rate of 
65 gallons per minute; rises 12 feet above the surface. It is a 
saturated solution of sulphuretted hydrogen, with a little gyp-
sum and common salt. 'fhis stream flows chiefly from the sur-
face of the sulphur bed. Boring operations at this well have 
been suspended, and a company is now being formed with a 
special view to mining the sulphur. 
